A multiplex PCR assay to diagnose and quantify Nosema infections in honey bees (Apis mellifera).
Correct identification of the microsporidia, Nosema apis and Nosema ceranae, is key to the study and control of Nosema disease of honey bees (Apis mellifera). A rapid DNA extraction method combined with multiplex PCR to amplify the 16S rRNA gene with species-specific primers was compared with a previously published assay requiring spore-germination buffer and a DNA extraction kit. When the spore germination-extraction kit method was used, 10 or more bees were required to detect the pathogens, whereas the new extraction method made it possible to detect the pathogens in single bees. Approx. 4-8 times better detection of N. ceranae was found with the new method compared to the spore germination-extraction kit method. In addition, the time and cost required to process samples was lower with the proposed method compared to using a kit. Using the new DNA extraction method, a spore quantification procedure was developed using a triplex PCR involving co-amplifying the N. apis and N. ceranae 16S rRNA gene with the ribosomal protein gene, RpS5, from the honey bee. The accuracy of this semi-quantitative PCR was determined by comparing the relative band intensities to the number of spores per bee determined by microscopy for 23 samples, and a high correlation (R(2)=0.95) was observed. This method of Nosema spore quantification revealed that spore numbers as low as 100 spores/bee could be detected by PCR. The new semi-quantitative triplex PCR assay is more sensitive, economical, rapid, simple, and reliable than previously published standard PCR-based methods for detection of Nosema and will be useful in laboratories where real-time PCR is not available.